Paper Alert  by Liddington, Robert & Frederick, Christin
939
Paper Alert
Chosen by Robert Liddington1 and Christin Frederick2
A selection of interesting papers that were published in
the month before our press date in major journals most
likely to report significant results in structural biology.
1Department of Biochemistry, University of Leicester, Leicester LE1
7RH, UK and 2Laboratory of X-ray Crystallography, Dana-Farber Cancer
Institute, 44 Binney Street, Boston, MA 02115, USA.
Structure 1998, Vol 6 No 7:939–942
n Crystal structure of ErmC¢, an rRNA methyltransferase
which mediates antibiotic resistance in bacteria. Dirksen
E Bussiere, Steven W Muchmore, Christopher G Dealwis,
Gerd Schluckebier, Vicki L Nienaber, Rohinton P Edalji, Karl
A Walter, Uri S Ladror, Thomas F Holzman and Cele Abad-
Zapatero (1998). Biochemistry 37, 7103–7112.
The prevalent mechanism of bacterial resistance to erythromycin
is methylation of the 23S rRNA component of the 50S subunit in
bacterial ribosomes. This sequence-specific methylation is
catalyzed by the Erm group of methyltransferases (MTases). The
crystal structure of ErmC′ from Bacillus subtilis consists of a
conserved α/β N-terminal domain which binds the cofactor S-
adenosyl-L-methionine (SAM), followed by a smaller, α-helical
RNA-recognition domain. The C-terminal nucleic acid binding
domain differs from the DNA-binding domains of other MTases
and is unlike any previously reported RNA-recognition fold. 
19 May 1998, Biochemistry
n Three-dimensional structure of adenosylcobinamide
kinase/adenosylcobinamide phosphate
guanylyltransferase from Salmonella typhimurium
determined to 2.3 Å resolution. Thomas B Thompson,
Michael G Thomas, Jorge C Escalante-Semerena and 
Ivan Rayment (1998). Biochemistry 37, 7686–7695.
The crystal structure of adenosylcobinamide
kinase/adenosylcobinamide phosphate guanylyltransferase
(CobU) from Salmonella typhimurium has been determined to 2.3
Å resolution. This enzyme plays a central role in the assembly of
the nucleotide loop for adenosylcobalamin. The enzyme is a
molecular trimer. Each subunit consists of a single domain that is
dominated by a seven-stranded mixed β sheet flanked on either
side by five α helices and one helical turn. The structure is very
similar to the central domain of the RecA protein.
26 May 1998, Biochemistry
n Crystal structure of the catalytic domain of the human
cell cycle control phosphatase, Cdc25A. Eric B Fauman,
John P Cogswell, Brett Lovejoy, Warren J Rocque, William
Holmes, Valerie G Montana, Helen Piwnica-Worms, Martin J
Rink and Mark A Saper (1998). Cell 93, 617–625.
Cdc25 phosphatases activate the cell division kinases
throughout the cell cycle. The 2.3 Å structure of the human
Cdc25A catalytic domain reveals a small α/β domain with a fold
identical to rhodanese, a sulfur-transfer protein. Only the active-
site loop, containing the Cys-(X)5-Arg motif, shows similarity to
the tyrosine phosphatases. Asp383, previously proposed to be
the general acid, instead serves a structural role. The authors
propose that a glutamic acid residue may instead carry out the
role of the conserved aspartate.
15 May 1998, Cell
n Molecular basis of lysosomal enzyme recognition: three-
dimensional structure of the cation-dependent mannose
6-phosphate receptor. David L Roberts, Daniel J Weix, Nancy
M Dahms and Jung-Ja P Kim (1998). Cell 93, 639–648.
Targeting of newly synthesized lysosomal hydrolases to the
lysosome is mediated by the cation-dependent mannose 6-
phosphate receptor (CD-MPR). The authors report the
structure of a glycosylation-deficient, yet fully functional form
of the extracytoplasmic domain of the bovine CD-MPR
complexed with mannose 6-phosphate at 1.8 Å resolution. The
extracytoplasmic domain of the CD-MPR crystallizes as a
dimer, and each monomer folds into a nine-stranded flattened β
barrel, which bears a striking resemblance to avidin.
15 May 1998, Cell
n Crystal structure of a tyrosine phosphorylated STAT-1
dimer bound to DNA. Xiaomin Chen, Uwe Vinkemeier,
Yanxiang Zhao, David Jeruzalmi, James E Darnell Jr and
John Kuriyan (1998). Cell 93, 827–839.
The crystal structure of the DNA complex of a STAT-1
homodimer has been determined at 2.9 Å resolution. STAT-1
utilizes a DNA-binding domain with an immunoglobulin fold,
similar to that of NFκB and the p53 tumor suppressor protein.
The STAT-1 dimer forms a contiguous C-shaped clamp around
DNA that is stabilized by reciprocal and highly specific
interactions between the SH2 domain of one monomer and the
C-terminal segment, phosphorylated on tyrosine, of the other.
29 May 1998, Cell
n Crystal structure of human uroporphyrinogen
decarboxylase. Frank G Whitby, John D Phillips, James P
Kushner and Christopher P Hill (1998). EMBO J 17,
2463–2471.
Uroporphyrinogen decarboxylase (URO-D) catalyzes the fifth
step in the heme biosynthetic pathway. The 40.8 kDa protein
comprises a single domain containing a (β/α)8-barrel with a deep
active-site cleft formed by loops at the C-terminal ends of the
barrel strands. URO-D is dimeric in the crystal. Assembly of the
dimer juxtaposes the active-site clefts of the monomers,
suggesting a functionally important interaction between the
catalytic centers. 
1 May 1998, EMBO Journal
n Crystal structure of a functional unit from Octopus
hemocyanin. Marianne E Cuff, Karen I Miller, Kensal E van
Holde and Wayne A Hendrickson (1998). J. Mol. Biol.
278, 855–870.
Hemocyanins are giant oxygen transport proteins found in
many arthropods and molluscs. Octopus hemocyanin is
composed of ten subunits. The C-terminal 47 kDa functional
unit, Odg, binds oxygen reversibly. The crystal structure of
Odg has two structural domains: a largely α-helical copper-
binding domain, and a five-stranded antiparallel β sandwich
with the jelly-roll topology found in many viruses. Six histidine
residues ligate the copper atoms. The results show that the
hemocyanin from the mollusc and that from the arthropod
have distinct tertiary folds but similar active sites. 
15 May 1998, Journal of Molecular Biology
n Atomic structure of progesterone complexed with its
receptor. Shawn P Williams and Paul B Sigler (1998).
Nature 393, 392–396.
The physiological effects of progestins are mediated by the
progesterone receptor, a member of the steroid/nuclear
receptor superfamily. Although the overall fold of the
progesterone receptor is similar to that found in related
receptors, it has a quite different mode of dimerization. A
hormone-induced stabilization of the C-terminal secondary
structure of the ligand-binding domain accounts for the
stereochemistry of this distinctive dimer, explains the
receptor’s characteristic pattern of ligand-dependent protease
resistance and its loss of repression, and indicates how the
antiprogestin RU486 might work in birth control.
28 May 1998, Nature
n Novel non-heme iron center of nitrile hydratase with a
claw setting of oxygen atoms. S Nagashima, M
Nakasako, N Dohmae, M Tsujimura, K Takio, M Odaka, M
Yohda, N Kamiya and I Endo (1998). Nat. Struct. Biol. 5,
347–351.
Nitrile hydratase (NHase) is a photoreactive enzyme that is
inactivated in the dark because of persistent association with
NO and activated by photo-dissociation of NO. The crystal
structure at 1.7 Å resolution and mass spectrometry revealed
the structure of the non-heme iron catalytic center in the
nitrosylated state. Two cysteine residues coordinated to the
iron were post-translationally modified to cysteine-sulfenic and
-sulfinic acids. Together with another oxygen atom of the
serine ligand, these modifications induced a claw setting of
oxygen atoms capturing an NO molecule. 
May 1998, Nature Structural Biology
n Crystal structure and reaction mechanism of 7,8-
dihydroneopterin aldolase from Staphylococcus aureus.
M Hennig, A D'Arcy, IC Hampele, MGP Page, C Oefner
and GE Dale (1998). Nat. Struct. Biol. 5 357–362.
Dihydroneopterin aldolase catalyzes the conversion of 7,8-
dihydroneopterin to 6-hydroxymethyl-7,8-dihydropterin
during the de novo synthesis of folic acid from guanosine
triphosphate. The X-ray structure reveals an octamer of
110,000 Mr molecular weight. Four molecules assemble into a
ring, and two rings come together to give a cylinder with a hole
of at least 13 Å diameter. The structure of the binary complex
with the product 6-hydroxymethyl-7,8-dihydropterin has
defined the location of the active site. 
May 1998, Nature Structural Biology
n Structure determination of selenomethionyl 
S-adenosylhomocysteine hydrolase using data at a
single wavelength. Mary A Turner, Chong-Sheng Yuan,
Ronald T Borchardt, Michael S Hershfield, G David Smith
and P Lynne Howell (1998). Nat. Struct. Biol. 5, 369–375.
S-Adenosylhomocysteine (AdoHcy) hydrolase regulates
adenosylmethionine-(AdoMet) dependent transmethylations.
The crystallographic structure determination of a
selenomethionyl-incorporated AdoHcy hydrolase inhibitor
complex was accomplished using single wavelength anomalous
diffraction data and the direct methods program, Snb v2.0, which
produced the positions of all 30 crystallographically distinct
selenium atoms. The mode of enzyme–cofactor binding is
unique, requiring interactions from two protein monomers.
May 1998, Nature Structural Biology
n The NMR structure of the RNA binding domain of E. coli
rho factor suggests possible RNA–protein interactions.
Deborah M Briercheck, Todd C Wood, Timothy J Allison,
John P Richardson and Gordon S Rule (1998). Nat. Struct.
Biol. 5, 393–399.
Rho protein is an hexameric RNA–DNA helicase that binds
nascent mRNA transcripts and terminates transcription. The
authors report the NMR solution structure of the RNA-binding
domain of rho, rho130. This structure consists of two
subdomains, an N-terminal three-helix bundle and a C-
terminal β barrel that is structurally similar to the
oligosaccharide/oligonucleotide binding (OB) fold.
ssRNA/ssDNA binding is localized in the β-barrel subdomain.
(A related paper by Allison et al., is published in the same issue
Nat. Struct. Biol. 5, 352–356.)
May 1998, Nature Structural Biology 
n Crystal structure of a novel human peroxidase enzyme
at 2.0 Å resolution. Hee-Jeong Choi, Sang Won Kang,
Chul-Hak Yang, Sue Goo Rhee and Seong-Eon Ryu
(1998). Nat. Struct. Biol. 5, 400–406.
A set of novel peroxidases, named peroxiredoxins (Prx), regulate
the intracellular concentration of H2O2. The crystal structure of
a human Prx enzyme, hORF6, reveals that the protein contains
two discrete domains and forms a dimer. The N-terminal
domain has a thioredoxin fold and the C-terminal domain is
used for dimerization. The active-site cysteine (Cys47), which
exists as cysteine-sulfenic acid in the crystal, is located at the
bottom of a relatively narrow pocket. The positively charged
environment surrounding Cys47 accounts for the peroxidase
activity of the enzyme, which contains no redox cofactors. 
May 1998, Nature Structural Biology
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n Snapshot of a phosphorylated substrate intermediate
by kinetic crystallography. Helena Käck, Katharine J
Gibson, Ylva Lindqvist and Gunter Schneider (1998). 
Proc. Natl Acad. Sci. USA 95, 5495–5500.
The ATP-dependent enzyme dethiobiotin synthetase from
Escherichia coli catalyses the formation of dethiobiotin from
CO2 and 7,8-diaminopelargonic acid. The reaction is initiated
by the formation of a carbamate and proceeds through a
phosphorylated intermediate. The authors report the crystal
structures of the enzyme–MgATP–diaminopelargonic acid and
enzyme–MgADP–carbamic-phosphoric acid anhydride
complexes, observed by using kinetic crystallography.
Reaction initiation by addition of either NaHCO3 or
diaminopelargonic acid to crystals already containing
cosubstrates resulted in the accumulation of the
phosphorylated intermediate at the active site. 
12 May 1998, Proceedings of the National Academy of Science
n New methods of structure refinement for
macromolecular structure determination by NMR. 
G Marius Clore and Angela M Gronenborn (1998). 
Proc. Natl Acad. Sci. USA 95, 5891–5898.
The authors discuss several methods of structure refinement
that promise to increase the accuracy of macromolecular
structures determined by NMR. These methods include the
use of a conformational database potential and direct refinement
against three-bond coupling constants, secondary 13C shifts, 1H
shifts, T1/T2 ratios, and residual dipolar couplings. The latter
two measurements provide long-range restraints that are not
accessible by other solution NMR parameters. 
26 May 1998, Proceedings of the National Academy of Science
n Ribonuclease P protein structure: evolutionary origins
in the translational apparatus. Travis Stams, 
S Niranjanakumari, Carol A Fierke and David W
Christianson (1998). Science 280, 752–755.
The crystal structure of Bacillus subtilis ribonuclease P protein
is reported at 2.6 Å resolution. This protein binds to
ribonuclease P RNA to form a ribonucleoprotein holoenzyme
with optimal catalytic activity. Mutagenesis and biochemical
data indicate that an unusual left-handed βαβ crossover
connection and a large central cleft in the protein form
conserved RNA-binding sites; a metal-binding loop may
comprise a third RNA-binding site.
1 May 1998, Science
n X-ray crystal structure of C3d: a C3 fragment and ligand
for complement receptor 2. Bhushan Nagar, Russell G
Jones, Russell J Diefenbach, David E Isenman and James
M Rini (1998). Science 280, 1277–1281.
Activation and covalent attachment of complement component
C3 to pathogens is the key step in complement-mediated host
defense. Additionally, the antigen-bound C3d fragment interacts
with complement receptor 2 (CR2) on B cells and thereby
contributes to the initiation of an acquired humoral response.
The X-ray crystal structure of human C3d reveals an α-α barrel
with the residues responsible for thioester formation and
covalent attachment at one end and an acidic pocket at the
other. The structure supports a model whereby the transition of
native C3 to its functionally active state involves the disruption
of a complementary domain interface and provides insight into
the basis for the interaction between C3d and CR2. 
22 May 1998, Science
n Structure of an aromatic-ring-hydroxylating
dioxygenase — naphthalene 1,2-dioxygenase. Björn
Kauppi, Kyoung Lee, Enrique Carredano, Rebecca E
Parales, David T Gibson, Hans Eklund and S Ramaswamy
(1998). Structure 6, 571–586.
Pseudomonas naphthalene 1,2-dioxygenase (NDO), belongs to a
family of aromatic-ring-hydroxylating dioxygenases that
oxidize aromatic hydrocarbons to cis-arene diols. The molecule
is an α3β3 hexamer. The α subunit has a β-sheet domain that
contains a Rieske [2Fe–2S] center and a catalytic domain that
has a novel fold dominated by an antiparallel nine-stranded 
β-pleated sheet against which helices pack. The active site
contains a non-heme ferrous ion. The active-site iron center is
directly connected by hydrogen bonds through a single aspartic
acid to the Rieske [2Fe–2S] center in a neighboring α subunit.
This is likely to be the main route for electron transfer.
15 May 1998, Structure
n Crystal structure of the receptor-binding domain of
a2-macroglobulin. Lasse Jenner, Lise Husted, Søren
Thirup, Lars Sottrup-Jensen and Jens Nyborg (1998).
Structure 6, 595–604.
The large plasma proteinase inhibitors of the α2-macroglobulin
superfamily inhibit proteinases by capturing them within a
central cavity of the inhibitor molecule. The crystal structure
of the receptor-binding domain of bovine α2-macroglobulin
(bRBD) shows that the domain comprises a nine-strand β
structure with a jelly-roll topology and two small α helices.
The structure is similar to the C-terminal domain of factor XIII
but bRBD contains an inserted β-α-β motif implicated in
receptor binding.
15 May 1998, Structure
n The crystal structure of phenol hydroxylase in complex
with FAD and phenol provides evidence for a concerted
conformational change in the enzyme and its cofactor
during catalysis. Cristofer Enroth, Halina Neujahr, Gunter
Schneider and Ylva Lindqvist (1998). Structure 6, 605–617.
The phenol hydroxylase from Trichosporon cutaneum
hydroxylates phenol to catechol using FAD as a cofactor. In
the crystal structure the protein consists of two homodimers.
The subunit consists of three domains, the first of which
contains a typical β-α-β nucleotide-binding motif. The active
site is located at the interface between the first and second
domains; the second domain also binds the phenolic substrate.
The third domain contains a thioredoxin-like fold and is
involved in dimer contacts. The subunits within the dimer show
substantial differences in structure and in FAD conformation.
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This conformational flexibility allows the substrate to gain
access to the active site and excludes solvent during the
hydroxylation reaction. 
15 May 1998, Structure
n Interfering with the inhibitory mechanism of serpins:
crystal structure of a complex formed between cleaved
plasminogen activator inhibitor type 1 and a reactive-
centre loop peptide. Yafeng Xue, Petter Björquist, Tord
Inghardt, Marcel Linschoten, Djordje Musil, Lennart Sjölin
and Johanna Deinum (1998). Structure 6, 627–636.
Plasminogen activator inhibitor type 1 (PAI-1) is an endogenous
regulator of the fibrinolytic system. The crystal structure of a
complex of PAI-1, with two molecules of the inhibitory reactive-
centre loop peptide N-Ac-TVASS-NH2 shows that both bound
peptide molecules are located between β strands 3A and 5A of
the serpin. This is the first crystal structure of a complex formed
between a serpin and a serpin inhibitor and it supports the
theory that molecules binding in the space between β strands 3A
and 5A of a serpin are able to prevent insertion of the reactive-
centre loop into β sheet A, thereby abolishing the ability of the
serpin to inactivate its target enzyme.
15 May 1998, Structure
n Solution structure of the heparin-binding domain of
vascular endothelial growth factor. Wayne J Fairbrother,
Mark A Champe, Hans W Christinger, Bruce A Keyt and
Melissa A Starovasnik (1998). Structure 6, 637–648.
Vascular endothelial growth factor (VEGF) is an endothelial
cell-specific mitogen and is a potent angiogenic factor. The
solution structure of the 55-residue heparin-binding domain of
VEGF has been solved by NMR spectroscopy. The structure
has two subdomains, each containing two disulfide bridges and
a short two-stranded antiparallel β sheet. The structure has
some resemblance to the heparin-binding domain of
hepatocyte growth factor.
15 May 1998, Structure
n Barley a-amylase bound to its endogenous protein
inhibitor BASI: crystal structure of the complex at 1.9 Å
resolution. François Vallée, Anders Kadziola, Yves Bourne,
Michel Juy, Kees W Rodenburg, Birte Svensson and
Richard Haser (1998). Structure 6, 649–659.
Barley α-amylase is a 45 kDa enzyme which is involved in
starch degradation during barley seed germination. The major
barley α-amylase isozyme (AMY2) binds with high affinity to
the endogenous inhibitor BASI (barley α-amylase/subtilisin
inhibitor). The crystal structure of AMY2 in complex with
BASI was determined at 1.9 Å resolution. BASI consists of a
12-stranded β-barrel structure which belongs to the β-trefoil
fold family and inhibits AMY2 by sterically occluding access of
the substrate to the active site of the enzyme. The complex
represents the first reported structure of an endogenous
protein–protein complex from a higher plant. 
15 May 1998, Structure
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